A 41-year-old female presented with a 2 cm gastric submucosal tumor that was suspected to be a gastrointestinal stromal tumor or other malignancy, and local resection of the stomach was performed. However, histopathological examination showed granulomatous gastritis (GG) with a variety of chronic inflammatory cells and multinodular granulomas. Although she had a past history of tuberculosis and advanced breast cancer after surgery, there was no apparent evidence of either tuberculosis or a metastatic tumor. Other causes of GG, such as mycosis, syphilis, sarcoidosis or foreign body reaction were also excluded. There were no clinical features of Crohn's disease as the principal differential diagnosis. Therefore, she was diagnosed to have idiopathic granulomatous gastritis (IGG). IGG is rare with few reports, and this report presents a surgical case of IGG resembling a gastrointestinal stromal tumor.
Introduction
Granulomatous gastritis (GG) can be caused by infectious disease (tuberculosis, mycosis, syphilis), sarcoidosis, Crohn's disease, or may be part of vasculitis syndrome [1] . Idiopathic granulomatous gastritis (IGG) is a disorder of the stomach initially described by Fahimi et al. [2] , and is only diagnosed when these disease are all excluded [1] [2] [3] [4] [5] [6] [7] [8] . The actual existence of IGG is debatable [5] [6] [7] because IGG is an exclusion diagnosis and fewer than 50 cases have been reported worldwide [4] .
On the other hand, there are a wide variety of gastric submucosal tumors (SMTs). The current guidelines [9] [10] [11] state that the surgical indications for SMTs include such factors as size of the tumor >2 cm, the tumor having malignant features, or a pathological diagnosis of gastrointestinal stromal tumor (GIST). It is difficult to make a definitive diagnosis of gastric SMT preoperatively, and sometimes surgical resection and histopathological examination are the only way to obtain a definitive diagnosis.
This report describes a surgical case of IGG resembling GIST that was diagnosed by histopathological examination without any apparent clinicopathological features of the other cause of GG.
Case Report
A 41-year-old female was followed by CT for advanced breast cancer after surgery, and an abnormal mass of the stomach was found by CT in May 2011. The mass had not been detected by previous CT. She was referred to the Department of Gastroenterological Surgery, Hiroshima University Hospital for further examination and treatment.
The patient had a past history of pulmonary tuberculosis in childhood, peptic ulcer in her 30s, and surgery for advanced breast cancer 3 years earlier (pT4bN2M0, pStage IIIb in UICC classification 7th edition [12] , no evidence of recurrence). There was no past history of Crohn's disease, abdominal surgery or trauma.
She had no symptoms, and there were no significant physical findings. Laboratory data showed a normal liver and renal function test, white blood cell count 6,090/mm 3 with a normal differential, red blood cell count 4.64 × 10 6 /mm 3 , hemoglobin 13.5 g/dl, hematocrit 40.6%, platelet count 265 × 10 3 /mm 3 , and CRP 0.05 mg/dl. Tumor markers were all within normal limits: CEA 2.2 ng/ml (normal <5.0), CA19-9 7 U/ml (normal <37), alpha-fetoprotein 5.9 ng/ml (normal <10.0), CA15-3 7.5 U/ml (normal <30), and CA125 7 U/ml (normal <35). A Treponema pallidum hemagglutination test (TPHA) was positive, but a serological test for syphilis (STS) was negative.
CT showed a mass lesion measuring about 2 cm in diameter at the antrum of the stomach ( fig. 1 ). There was no evidence of recurrent breast cancer. Small nodules were seen in the left upper lobe of the lung which suggested inflammatory change after tuberculosis. Gastrointestinal fiberscopy showed gastric SMT at the anterior wall to the side of the lesser curvature in the antrum of the stomach ( fig. 2a ). Endoscopic ultrasonography showed the SMT to be a hypoechoic round mass in the 4th layer (muscularis propria), and the tumor was 23 mm in diameter ( fig. 2b ). Upper gastrointestinal radiography showed a 25 mm smoothly elevated lesion with bridging fold. Total colonoscopy showed no abnormal findings except for mild melanosis of the colon and a few small polyps.
The gastric SMT such as GIST was suspected. SMT was an indication for surgery according to the current guideline for SMT because tumor size was >20 mm [9] [10] [11] . Laparoscopic resection was selected. Laparoscopy revealed adhesions among the greater omentum, distal part of the stomach and abdominal wall. There were few serous ascites that were negative for malignancy in intraoperative cytology. Despite laparoscopy and intraoperative gastrointestinal fiberscopy, the location of the SMT was unclear. The surgery was converted to an open procedure to palpate and confirm the location of the tumor, and local resection of the stomach was performed. In addition, a swollen lymph node around the SMT was also resected.
Intraoperative rapid diagnosis of both specimens was done by using frozen sections. The SMT appeared to be an inflammatory tumor or abscess, at least negative for malignancy. The resected lymph nodes were also negative for malignancy. The histopathological findings ( fig. 3 ) showed a SMT in the muscular layer of the stomach, while also demonstrating coagulation necrosis. There were multinodular granulomas in the SMT, and there were a wide variety of chronic inflammatory cells around the granulomas. Based on these findings, the SMT was diagnosed to be GG. We then tried to determine the cause(s) of the GG, such as Crohn's disease, sarcoidosis, a reaction to malignancy, vasculitis or infectious diseases.
In hematoxylin-eosin (HE) staining, there were a few Langerhans giant cells and foreign bodytype giant cells, and there was no caseating necrosis. These findings indicated that the patient was negative for Crohn's disease and sarcoidosis. There was no evidence of malignancy or vasculitis in the specimen. Infectious diseases such as mycosis, Treponema, Helicobacter pylori and Mycobacterium were not detectable by special stains such as Grocott staining, Warthin-Starry staining and Ziehl-Neelsen staining. PCR analysis of the specimen was also negative for tuberculous and nontuberculous mycobacteria.
Based on these results, including the preoperative examination and pathological findings, there were no apparent causes responsible for the GG. We therefore made a final diagnosis of IGG.
Discussion
GG is a heterogeneous group that must be distinguished from infections such as tuberculosis, mycosis and syphilis, foreign body reaction, vasculitis, granulomas in response to malignancy, Crohn's disease and sarcoidosis [6] . The common causes of GG are shown in table 1 [8] .
Some diseases were excluded by the histopathological findings in the current case. Granuloma caused by neoplasia and granuloma characterized by eosinophilic cell proliferation such as parasitic infection, eosinophilic granuloma, and allergic granulomatosis and vasculitis were excluded by the normal HE staining. The negative Grocott stain supported an absence of fungal infection. No fibrotic rims trapping a foreign body-induced granuloma [6] or foreign body itself were detected.
The patient had a past history of syphilis that had been treated by oral ampicillin. Her blood chemistry revealed positive TPHA and negative STS, thus suggesting a previous but inactive syphilis infection. In addition, negative result for the Warthin-Starry method supported absence of spirochetes. She had recovered from tuberculosis over 30 years before, so granuloma due to tuberculosis was a candidate for differential diagnosis. However, the histopathological findings revealed few epithelioid cells, Langerhans giant cells or foreign body-type giant cells. In addition there were no caseating necroses. These findings suggested a negative association with tuberculosis (or other mycobacterial infection), but the evidence was insufficient for exclusion, so she was further examined by PCR, which is the most sensitive and specific examination for detecting these mycobacteria. Samples were obtained from deparaffinization section for PCR. The result was negative for tuberculous or nontuberculous mycobacteria.
Sarcoidosis was unlikely because the histopathological findings were not typical for noncaseating granuloma. Furthermore, there were no granulomas outside of the alimentary tract. Crohn's disease was an important candidate when making a differential diagnosis. However, there were no symptoms such as fever, abdominal pain or bloody feces, and no characteristic colonoscopic findings were observed at that time. Although a careful follow-up for Crohn's disease might be needed, there was considered to be little possibility of a diagnosis of Crohn's disease.
The major histopathological feature of IGG is transmural, noncaseating granulomatous inflammation [8] . In previous reports, noncaseating granulomas consisting of epithelioid cells and Langerhans-type giant cells were seen microscopically [2-4, 6, 7] . The histopathological findings of the present case were different from these reports. However, despite the atypical histopathological findings, other potential causes of gastric granuloma were all excluded, and the final diagnosis was IGG.
There are a wide variety of gross features of IGG, such as multiple ulcers or erosions of the stomach, erythema of the mucosa, gastric wall thickening, polypoid lesions, and so on. When we searched PubMed using 'granulomatous gastritis' and 'submucosal tumor' as the key words, there was only one case report of IGG with SMT and multiple ulcer scars [13] . However, there were no reports of a solitary SMT that had only a gross finding of IGG, as was the case in the present patient. Therefore, IGG resembling a SMT such as GIST is thought to be rare, and to the best of our knowledge, this is the first report of such a case.
In conclusion, we herein report a surgical case of IGG resembling a GIST. SMT such as GIST is often difficult to diagnose preoperatively, and resection and histopathological examination may be the only way to obtain a definitive diagnosis in some cases. When a SMT is encountered, GG should therefore be included in the differential diagnosis. If the pathological diagnosis is GG, the causes of the disease should be identified, such as infectious diseases, foreign body reaction, Crohn's disease and sarcoidosis, and when all causes are excluded, a diagnosis of IGG can be made.
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Fig. 2. a
Gastrointestinal fiberscopy showed a gastric SMT at the anterior wall to the side of the lesser curvature in the antrum of the stomach. b Endoscopic ultrasonography revealed the SMT to be a hypoechoic round mass in the 4th layer (muscularis propria), and the tumor measured 23 mm in diameter. . c There were a wide variety of chronic inflammatory cells around the granulomas (HE stain, ×100). d There were a few Langerhans giant cells (white arrows) and foreign body-type giant cells (HE stain, ×100), and there was no caseating necrosis.
